




LEMBAR PERSETUJUAN .................................................................................... ii 
LEMBAR PENGESAHAN ..................................................................................... iii 
LEMBAR HAK ATAS KEKAYAAN INTELEKTUAL ....................................... iv 
LEMBAR PERNYATAAN .................................................................................... v 
LEMBAR PERSEMBAHAN .................................................................................. vi 
ABSTRAK .............................................................................................................. vii 
ABSTRACT ............................................................................................................ viii 
KATA PENGANTAR ............................................................................................. ix 
DAFTAR ISI ........................................................................................................... xi 
DAFTAR GAMBAR ............................................................................................... xiv 
DAFTAR TABEL ................................................................................................... xvi 
DAFTAR RUMUS .................................................................................................. xvii 
DAFTAR NOTASI ................................................................................................. xx 
DAFTAR SINGKATAN ......................................................................................... xxi 
DAFTAR LAMPIRAN ........................................................................................... xxii 
 
BAB I PENDAHULUAN 
 1.1 Latar Belakang ............................................................................................. I-1 
 1.2 Rumusan Masalah ........................................................................................ I-3 
 1.3 Tujuan Penelitian ......................................................................................... I-3 
 1.4 Batasan Masalah .......................................................................................... I-4 
 1.5 Manfaat Penelitian ....................................................................................... I-4 
 
BAB II TINJAUAN PUSTAKA 
 2.1 Penelitian Terkait ......................................................................................... II-1 
 2.2 Sliding Mode Control (SMC) ...................................................................... II-2 
  2.2.1 Kestabilan Lyapunov .......................................................................... II-3 
  2.2.2 Permukaan Luncur ............................................................................. II-3 
  2.2.3 Kondisi Chattering ............................................................................. II-4 
  2.2.4 Sinyal Kendali .................................................................................... II-5  
 2.3 Rotary Inverted Pendulum ........................................................................... II-7 
xii 
 
 2.4 Proportional, Integral, Derivative (PID) ..................................................... II-17 
  2.4.1 Pengendali Proportional .................................................................... II-18 
  2.4.2  Pengendali Integral ............................................................................ II-18 
  2.4.3 Pengendali Derivative ........................................................................ II-19  
 2.5 Identifikasi Sistem ....................................................................................... II-21 
  2.5.1 Analisa Respon Transien .................................................................... II-21 
 2.6 Perangkat Lunak MATLAB ........................................................................ II-22 
 
BAB III METODOLOGI PENELITIAN 
 3.1 Identifikasi Masalah ..................................................................................... III-3 
 3.2 Studi Literatur .............................................................................................. III-4 
 3.3  Pengumpulan Data ....................................................................................... III-4 
3.3.1 Simulasi Open Loop Rotary Inverted Pendulum ................................ III-4 
 3.4 Perancangan Pengendali SMC ..................................................................... III-5 
 3.5 Perancangan Pengendali Proportional, Integral and Derivative (PID) ...... III-8 
 3.6 Perancangan Pengendali Hybrid SMC-PID ................................................. III-10 
 3.7 Analisa Yang Akan Dilakukan .................................................................... III-11 
  
BAB IV HASIL DAN ANALISA 
 4.1 Gambaran Umum Analisa Sistem ............................................................... IV-1 
 4.2 Analisa Pengendali SMC Pada Pengendalian Stabilisasi Dan Posisi Sudut Rotary 
Inverted Pendulum  Tanpa Gangguan ......................................................... IV-1 
4.3  Analisa Pengendali Hybrid SMC-PID Pada Pengendalian Stabilisasi Dan Posisi 
Sudut Rotary Inverted Pendulum  Tanpa Gangguan .................................... IV-5 
 4.4 Analisa Pengendali SMC Pada Pengendalian Stabilisasi Dan Posisi Sudut Rotary 
Inverted Pendulum  Dengan  Gangguan ...................................................... IV-7 
 4.5 Analisa Pengendali Hybrid SMC-PID Pada Pengendalian Stabilisasi Dan Posisi 
Sudut Rotary Inverted Pendulum  Dengan  Gangguan ................................ IV-11 
 4.6 Analisa Perbandingan Performansi Pengendali SMC Dan Hybrid SMC- PID Dalam 
Mencapai  Set Point Tanpa Gangguan ......................................................... IV-14 
4.7 Analisa Perbandingan Performansi Pengendali SMC Dan Hybrid SMC-PID Dalam 
Mencapai  Set Point Dengan Gangguan ...................................................... IV-16 
4.8 Analisa Set Point Rotary Inverted Pendulum .............................................. IV-17 
xiii 
 
BAB V PENUTUP 
 5.1 Kesimpulan .................................................................................................. V-1 




DAFTAR RIWAYAT HIDUP  
